The University of Rochester Child and Family Study (URCAFS) is a risk research program concerned with cross-sectional and developmental relationships among three areas: parental psychopathology and health, family system functioning and dysfunctioning, and child psychopathology and health. The preliminary findings indicate that both parental psychopathology and family variables predict significantly to independent measures of school functioning of index sons during their childhood and early adolescence. Although the offspring have not yet reached the age of major risk for schizophrenia, 52 percent of the families have one or more offspring either in psychiatric treatment or for whom treatment had been recommended.
The initial central concern of the University of Rochester Child and Family Study was "risk for schizophrenia" in index children, selected on the basis of a parental diagnosis of schizophrenia versus a parental diagnosis of "neurotic depression." Before data collection began in 1972, however, we realized that a program concerned only with a small number of schizophrenic outcomes in offspring who would not be diagnosable for 10 to 30 years would waste the opportunity to use the risk-research framework for studies of alternative and intermediate outcomes and for broader studies of developmental psychopathology. We were interested in the whole range of developmental patterns of the children, not only those few offspring who would eventually become schizophrenic (narrowly defined), but also the much larger group who develop nonschizophrenic disorders or who develop competently despite being at risk for serious mental disorder.
A second distinctive feature of this program was that we planned to study the cross-sectional and longitudinal relationships of the diverse patterns of functioning in index offspring with two classes of predictor variables-assessments of psychopathology in the biological parents and patterns of relatedness and communication in the family.
Our starting point for sample selection of parents who had been hospitalized for a functional psychiatric disorder would, we assumed, ensure that offspring at risk for schizophrenia would be included. At the same time, quantitative variations in severity and chronicity, as well as qualitative variations in the type of parental disorder, schizophrenic and otherwise, would facilitate inclusion of a number of interesting comparison groups, especially depressed parents. Because of prior research on diagnostic issues, most of our research team had little faith in the meaningfulness of hospital diagnoses of "schizophrenia" (in 1972 clinical practice). Therefore, we did not use this specific hospital diagnosis as the basis for sample selection or later data analyses; instead we planned to obtain research diagnoses with standardized schedules during the course of the study.
In addition to the presumptive risk for biological offspring associated with parental illness, we also expected to define risk status by dysfunctional family communication Reprint requests should be sent to Dr. L.C. Wynne, Dept. of Psychiatry, University of Rochester School of Medicine and Dentistry, Rochester, NY 14642. and relationship patterns (Wynne 1969 (Wynne , 1978 . We also hoped to study risk-reducing, protective factors in family relationships that Singer and Wynne (1965) had emphasized. However, because it was too cumbersome and impractical to identify families in the community by family relationship criteria, these family variables were not used during selection of the sample but only in later data analyses.
Further, we planned to select families in which the index offspring was age 10 or younger so that the longitudinal study could begin before symptoms of schizophrenia are ordinarily evident. We expected to study individual differences in the children at initial evaluation to search for subtle, early manifestations of vulnerability to later illness.
Operationally, then, our sample was defined as follows:
• Sample selection began with the identification of biological parents who had been hospitalized for a functional psychiatric disorder. Persons with "organic" brain damage, mental retardation (best level of functioning estimated as below an IQ of 80), and severe alcoholism or drug abuse were excluded.
• Because we wished to study risk associated with family interaction observed during standardized tasks, we specified that the families must be intact, with both parents and the children residing together and available for conjoint marital and family assessment procedures. Because we wished to observe family patterns during a relatively stable phase of family life, at least 3 months had to have elapsed between last hospitalization and research evaluation.
• Because gender differences seemed to be important factors in psychophysiological and developmental measures of offspring vulnerability, and because developmental problems are behaviorally more visible in males and the onset of schizophrenia is earlier in males, we decided to restrict the sample to families with male offspring.
• To study developmental course on an accelerated basis, we decided to try Bell's (1953) convergence design. This meant that the index offspring were selected in three age groups (4, 7, and 10), with plans for a major followup after 3 years. Thus, the developmental span of 9 years (4-13) could be examined in 3 years. Ages 7 and 10 were convergence nodal points with augmented samples at these ages. Also, the ages of 4, 7, and 10 were considered significant developmental points: before and after school entrance, and before adolescent development and the high-risk period for the emergence of schizophrenia and related psychopathology.
• We wished to minimize the likelihood that social class would confound our eventual data interpretation; we viewed social class as an important but globally nonspecific and indirect risk factor. Also, we anticipated that families from lower socioeconomic (SES) levels would be more difficult to trace in long-term followup (i.e., attrition would be greater). Therefore, we excluded social class V subjects, as defined by the Hollingshead SES classification.
• We were concerned that the effects of social class and race would be difficult to separate because of the urban preponderance of lowerclass blacks and middle-class whites. The question of psychophysiological differences with race also seemed to be a confounding issue. Hence, we limited the sample to Caucasians and, to study communication patterns more easily, to English-speaking families.
To facilitate later data analysis, we organized multiple variables of the study within three areas: parent psychopathology (and health), family dysfunction (and healthy functioning), and child dysfunction and health. At initial evaluation, we planned to assess whether the areas of risk variables (parental psychiatric status and measures of family relationships) could predict separately and in interaction to the third area of functioning of offspring. At the same time, we planned to assess whether data from the offspring themselves, as indications of their hypothesized vulnerability and competence, would help predict their future functioning. Wynne (1984) has presented a full list of the variables of the study. Detailed descriptions of these variables and cross-sectional studies of their relationships with one another are presented in Fisher (1980) , , Fisher et al. (1980a , 1980b , Kokes et al. (1980) , Baldwin et al. (1982) , Wynne and Cole (1983) , and Wynne et al. (1984) . Here we shall selectively review the variables and the findings that have emerged thus far. Of our original sample of index offspring studied in 1973-76, their ages at the time of the most recent followup , with data to be reported here, were: schizophreniform. With these three diagnoses clustered together, 29 (20 percent) would be called schizophrenic in the ICD-9 code of 295. The most striking diagnostic shift was that 18 of the DSM-Il "schizophrenics" were rediagnosed as bipolar, affective psychotics, making a DSM-lll total of 27 bipolar psychotic patients.
Dimensionalized Assessments of Parental Psychopathology
For some substudies, the 12 diagnostic categories in table 1 were combined into a four-category system with a psychosis dimension and an affectivity (mood disorder) dimension ( Kokes et al. 1982) . Three index parents were omitted because of difficulty in locating them within this four-category system. The two patients with schizophreniform psychosis (1.2) were brief illnesses without the chronicity of symptoms that are more typical in schizophrenics and severe personality disorders; the one patient with atypical psychosis (3.2) was also omitted.
Another approach to dimensionalized assessment concerns course of illness. Kokes et al. (1982) report differences in the number and duration of hospitalizations and the overall course of illness. The course-of-illness rating was based on all information pertaining to the period from the first hospitalization to the time of participation in the study. The rating may be "single," one episode of illness followed by a well period of at least 2 years' duration; "episodic," two or more episodes of illness with at least one well period of 2 years' duration at some point after the first hospitalization; or "chronic," no well periods of 2 years' duration after the first hospitalization. "Well" in this context means relatively symptom-free. It does not necessarily mean no medication or psychiatric contact. There are significant differences between the four diagnostic categories in course of illness. The most notable disproportions are the high percentage of chronic cases in the nonaffective groups and the high percentage of episodic cases in the affective psychotic group. This latter fact, combined with the information that the same group is highest in number of hospitalizations and time spent in the hospital, clearly delineates a group of people who, though seriously ill at times, tend to make good recoveries between episodes.
Each of the index parents was rated for severity of psychopathology on the Global Assessment Scale (GAS) (Endicott et al. 1976 ), a continuous measure of overall healthsickness based on symptoms and on social and work functioning. Each index parent was rated for the time of key admission and from the data at the time of initial research evaluation. Each spouse was also rated at the time of research evaluation. The scale runs from 0 (needing continuous care and supervision) to 100 (a paragon of mental health). Scores below 40 generally indicate need for hospitalization; scores below 50 indicate obvious need for psychiatric help. Kokes et al. (1982) give the GAS scores for the index parents and their spouses. At key admission, schizophrenics and affective psychotics were rated as having the same severity, but by the time of initial research evaluation, the schizophrenic group had the lowest rating, with relatively small differences among the other three groups. Differences among the spouse GAS scores were not statistically significant.
The levels of social and work functioning were rated for both index parent and spouse at the time of the initial URCAFS interview. Ratings were based on quantity and quality of functioning in these areas. They range from 0 (no useful work or no social relationships) to 4 (continuous full-time, competent employment or a number of close, gratifying relationships). Psychotic and nonaffective disorders are associated with more impairment in both social and work functioning than are nonpsychotic and affective disorders. A significant interaction between affectivity and psychosis in work functioning points to a large effect of affectivity among psychotics. Affectivity in the patient is also associated with more effective work functioning by the spouse. However, all groups function fairly well. Even schizophrenics met with friends more than once a month and were employed more than half the time, which shows moderate competence on the job.
Comparison Groups
"Experimental" versus "comparison" samples are defined in a variety of ways in this study, depending on what kind of hypothesis is being examined. "Schizophrenia" versus "nonschizophrenia" is, of course, one such comparison, but schizophrenia can be expanded to include the spectrum of schizophrenia-like, nonaffective psychoses. In general, dimensionalized comparison groups appear to be most relevant to child functioning. For example, chronic versus episodic course of illness was the basis for a comparison that was a better predictor of child competence than were DSM-H1 diagnoses.
Sample Biases
It was crucial to obtain data about relationships in intact family units, but we were concerned that the requirement of family intactness might skew the sample toward less disturbed patients. Strauss and Perkins studied the sampling problem by identifying three cohorts of 50 patients each. The first group (S) were patients and families who were eligible and agreed to participate. The second group (R) were eligible but refused to participate. The third group (C) were controls (also selected through a search of hospital records) who were matched to the index adults for sex, year of first admission, age at first admission, and place of hospitalization. The C group met the same criteria as did the study subjects, except that they were not necessarily married or a parent. The Case Record Rating Scale (Strauss and Harder 1981) was completed for each patient, and the groups were compared on a considerable number of demographic and clinical measures. The findings showed that the three groups were not significantly different in social class, incidence of five psychotic symptoms, occupational functioning, or length of time since first symptoms. The S group had a somewhat higher incidence of hospitalizations in their family histories and more chroniciry of patient illness. The R group differed in having more paranoid schizophrenics (p = .04). Thus, the accepting families were more chronically ill, but a paranoid subgroup was more likely to refuse to participate. Surprisingly, group C, whose members were not necessarily from intact families or married, did not differ significantly in this case-record study.
Attrition
We identified three main varieties of attrition at the time of the 3-year followup: (1) Seven (5 percent) of the 145 families had moved far enough away that it was impractical to continue their inclusion in the full-scale study. (2) More important were 29 families (20 percent) who refused to participate in the full procedures, although certain data could nevertheless be obtained through phone calls and from other sources, such as hospital records. (3) There were another 29 (20 percent) who had undergone some changes in family structure, particularly 22 who had divorced or were separated during the first 3 years after the first evaluation. Subsequently, another 10 couples have divorced or separated, making a total to date of 32/145 (22.1 percent) who have undergone "attrition" from their original "intact" status. These bare-bone figures fail to suggest the complexity of the problem of attrition. Most importantly, in the followup, we have found that partial data are available on nearly all of the families, even those who refused to come in for direct testing and interviewing, but the specific information that can be obtained varies greatly. Telephone contacts have sometimes been extensive even for those cases that are listed as "refusals" from the standpoint of participation in formal procedures. For those families in which the parents had separated or divorced, we usually completed the procedures with the family members as individuals. Overall, only 71 families (49 percent) continued to have precisely the same intact family structure and took part in all of the same procedures at followup in which they had participated initially; however, 110 (76 percent) of the sample participated in some or all of the research procedures at 3-year followup.
Because of such variations, attrition has been extensively analyzed by Cole for the 3-year followup data. He has compared the initial characteristics of families that underwent attrition with those that continued more fully in the study. Overall, Cole's analysis has shown that there are certain types of sample biases created by attrition, but that attrition effects are not very dramatic. For example, one of the findings was that more families returned for full study when the father was the index patient. This seemed to fit with the interpretation that healthy wives are better able to mobilize the family to return for evaluation than are healthy husbands. Another finding was that more psychotic women than psychotic men were apt to stay married during the 3 years before followup. Those fathers who initially showed high measures on healthy communication were more apt to be divorced by the 3-year followup. Such findings are intriguing but need to be considered cautiously before we can draw conclusions about their meaning.
Considerable effort was made to anticipate and minimize attrition. The sampling criteria of excluding the lowest social class and excluding initially broken families increased the likelihood of family continuation in the study. Also, we made a number of efforts to establish a "social" relationship between the families and the central research staff, beginning with an informal visit to the home. Subsequently, accommodations were made to assist families in taking part if they had problems with child care or transportation. For a number of years, we regularly sent out birthday cards to the index offspring. All this seemed to generate a positive relationship between central staff and the families, with a willingness to talk on the telephone even when the families did not participate fully in any or all of the procedures at followup.
The payment of modest amounts for participation in the study was expected to reduce attrition, but our impression is that the money was minimally useful in this respect. Far more important was the interest of the families in the study, in "helping others out," or in some cases in maintaining contact with an institution that had given them help and might give them further help.
Another important source of followup data on both the index parents and the offspring was the inpatient and outpatient records of the Medical Center, which continue to be reviewed for identification of the members of the study families. Because the Center is a primary resource for these families, it is not surprising that the hospital records often have provided information about illness. Finally, one of the research staff has regularly collected news items (about deaths, marriages, lawbreaking, etc.) that are relevant to these families.
Procedures for Index Offspring Assessment
Initial Assessment. The assessment of children was carried out using three sources: peer and teacher ratings in the school; ratings by the parents in the Rochester Adaptive Behavior Interview (RABI); and evaluations by health professionals (obstetrical, neurological, psychophysiological, psychological test, and clinical psychiatric information). The clinical psychiatric studies included standardized diagnostic typologies, evaluation of global competence, and an evaluation using a Q-sort technique devised in this program. Thus far, the school ratings have been used most extensively and have been most consistently available. See chapters 25-27 in Watt et al. (1984) , , and Baldwin et al. (1982) .
Subsequent Assessment. Full-scale reassessment was carried out 3 years after initial evaluation, with the intention that a convergence design for the accelerated study of longitudinal processes would be fulfilled. Further partial followup has been carried out through periodic phone calls and correspondence, as well as checking of clinical and hospital records. Full-scale reassessment is planned when the children have reached young adulthood.
Developmental Problems in Assessment. Assessment of the index children at different developmental periods was made by modifying the material in some of the procedures. For example, in the Family Free Play procedure, toys were changed so that they remained age-appropriate. Norms had to be created for each age level in family measures, such as productivity and the amount and balance of interaction between the parents and children. (As the children grow older, they tend to take more initiative and be more equal with their parents in productivity.) A more serious difficulty arose in our trial of Bell's "convergence" strategy. The initial 7-year-old group and the followup 7-year-old group (initially age 4) appeared to differ due to greater variability within the initial 7-year-old sample. This made it difficult for us to extend developmental curves from age 4 to age 10 because the data from the two 7-year-old samples could not serve as a convergence point.
Psychiatric Assessments. With respect to psychiatric assessment of the index cases, we wanted clinical assessment of the children based on DSM-U1, a 9-point global rating scale, and an 84-item Q-sort. Only 22 percent of the index children had sufficiently distinct symptoms to qualify for a DSM-II1 diagnosis. The DSM-1H typology was totally inadequate for those children who were not "clinical cases." We were much more satisfied with the meaningfulness of the Q-sort ratings of the children, in which the child psychiatrist used all of the nonschool data accumulated for each child, including his own interview assessment. Distinctions could be made in Q-sort behavioral profiles for children who were diagnostically indistinguishable. However, these clinical evaluations incorporated data directly from the children and from the parents about the children. This raised a question as to whether these ratings of the children could be legitimately "predicted" from other parent data.
Other Outcome Criteria. Both initially and at followup, assessment of the children in this age range was most satisfactory in the school setting, as carried out in a comprehensive manner by . A special advantage of the school ratings was that they were obtained totally independently from other data about the children. All samesexed classmates served as controls within each classroom. We also used psychophysiological measures with the children and conducted an extensive psychological test study of the children.
Current Psychiatric Status of Index Offspring
Intermediate outcomes 6-9 years after the initial study have been examined. Only seven offspring (from 5 percent of the families) were hospitalized for psychiatric disorder during this period. All seven were in the initial 7-and 10-year-old group, none from the 4-year-old group. Six of the seven offspring were older sibs, and only one an index son. Interestingly, this index son came from a family in which both research teams diagnosed the father as having generalized anxiety disorder and as being in the low-risk nonpsychotic/nonaffective group. However, the father had had a hospital-record diagnosis of chronic undifferentiated schizophrenia. At age 17, the index son had been hospitalized with a diagnosis of mixed personality disorder, including schizotypal features, with abuse of multiple drugs. He had a brief psychotic episode precipitated by drug abuse.
The hospitalized siblings can be described briefly as follows: (1) An older sister (at age 13) had an "acute psychotic episode" that met DSM-IH criteria for schizophreniform disorder. She rapidly responded to neuroleptic medication. The father was a paranoid schizophrenic, the mother severely depressed, and the 10-year-old index son was a frightened, withdrawn, confused boy for whom no DSM-1II diagnosis was applicable, although treatment was recommended (but rejected by the parents) for him and his verbally and physically abusing family. This index offspring clearly is at very high risk for schizophrenia. (2) In another family the index parent was a bipolar psychotic and the 16-yearold sibling-offspring had been on probation and was hospitalized for slashing his wrist. (3) A sibling-offspring of another bipolar psychotic had serious problems with drugs and alcohol. (4) Another sibling-offspring was hospitalized for "unsocialized aggressive reaction of adolescence"; the index parent was diagnosed as histrionic personality disorder. (5) A sibling-offspring of a schizoaffective parent was hospitalized after a suicide gesture and had had behavioral problems requiring an earlier placement in a residential treatment home. (6) Finally, the sibling-offspring of a parent with a primary diagnosis of borderline personality disorder (secondary diagnosis, atypical psychosis) was hospitalized for treatment of severe conduct disorder. From the standpoint of parental risk factors, these seven offspring were found in families with parents having six different categories of diagnoses, including one parent with schizophrenia, one with a schizophrenia-spectrum personality disorder, two with bipolar psychoses, one with schizoaffective psychosis, and one with histrionic personality disorder.
Although only a small number of offspring in these families have so far been hospitalized, the proportion already showing ominous disturbances is high. In 75 (52 percent) of the URCAFS families, one or more offspring had either been in treatment or a mental health professional had recommended treatment by the time of the most recent followup. Despite the advantages of having stratified samples of offspring with respect to age and sex, our data reveal why it is sensible to obtain data about the siblings as well as the offspring. We regret that budgetary constraints led us to study only the index sons in detail at initial evaluation, mostly within the family context. Thus, we have relatively little predictive data from the siblings as 470 SCHIZOPHRENIA BULLETIN individuals. When inquiry was made about all the offspring at followup, we found that the families who were initially studied have produced thus far some 69 siblings, compared to 46 index sons, who were either in treatment or had been recommended for treatment. In 20 percent of the families at this stage, a sibling was disturbed, but the index did not show enough disturbance to have led to psychiatric care or a recommendation for treatment.
The fact that older siblings are apt to have breakdowns before younger siblings (including some of the index offspring) raises the question of whether it is useful to begin the sample with index offspring as young as age 4. Actually, slightly more of the 4-year-old offspring were disturbed at followup than were the 10-year-olds (34 vs. 28 percent). Thus, our data appear to indicate that disturbance occurs across the entire age span that we have been studying, except that hospitalizations tended to occur in the older children.
Examining the outcome data in special groupings, it is interesting to note the following percentage of families with disturbed offspring: parents with a schizophrenia spectrum diagnosis (schizophrenia plus severe personality disorder), 66 percent; episodic psychoses (schizophreniform, bipolar, and schizoaffective), 45 percent; and nonpsychotic affective disorders and moderate personality disorders, 52 percent. It is also interesting that the parents with schizophrenia and the parents with personality disorders (severe and moderate) have almost an equal frequency (61 versus 63 percent) of disturbed offspring.
Neurological Studies. The child assessment included a careful pediatric neurological examination that took age norms into account. If indicated, an electroencephalogram (EEG) and other special neurological evaluations were conducted. Only three children in this sample were diagnosed as having neurological dysfunction. (The neurologist was not a believer in "soft signs.") Obstetrical records were gathered to assess possible variability in events during pregnancy, delivery, and the neonatal phase. We plan to code these data using suggestions from Thomas McNeil.
Cognitive and Learning Measures.
Psychological testing included a number of standard tests. Among these was the Wechsler Intelligence Scale for Children (WISC) (Wechsler 1955) , which was evaluated by Greenwald et al. (1982) , with special attention to inconsistencies or "scatter" in subtest performance. The measures used were: variance of the verbal subtests from the WISC for the 7-and 10-year-olds, or the WPPSI for the 4-year-olds; the variance of the performance subtests; the variance of all subtests; and the scatter variables used by Hanson et al. (1976) . Three measures of parental psychopathology were compared against these various scatter measures: DSM-1II diagnostic groups; a continuous schizophrenia dimension assessed by the number and intensity of schizophrenic symptoms; and the GAS measure of overall psychiatric impairment. Each index parent was rated twice-once for the time of key psychiatric hospitalization and once for the time of research evaluation (when most of the parents were in remission). The continuous schizophrenia dimension at the time of key hospitalization correlated significantly (p< .005) with verbal variance, and with the scatter variable of Hanson et al. (1976) (p<.03). In contrast, neither the categorical diagnoses nor the GAS scores of the index parents related to test scatter scores of the offspring.
Klein and Salzman attempted to assess the social censure hypothesis (Rodnick and Garmezy 1957; Garmezy 1966) . In their first report , they found that 10-year-old children of schizophrenic parents performed significantly more poorly than did children of nonschizophrenic parents on a nonsense symbol discrimination task administered under conditions of response-contingent social reinforcement. When reinforcement was provided by the children's mothers, the offspring of schizophrenics made twice as many errors as did offspring of controls under both praise and censure conditions.
In 1984, Klein and Salzman reported an extension of these findings using a larger group of URCAFS offspring at both ages 7 and 10, with a normal control group added. Comparing the offspring of schizophrenic, affective psychotic, and nonpsychotic patients, and normal controls, there were no differences between children in these four groups when the response to their performance was neutral information feedback. However, under both praise and censure conditions with the mother's voice, the offspring of the schizophrenic and the nonpsychotic patients were disrupted. In contrast, the children of the affective psychotic and normal control parents showed no differences in performance under praise and censure conditions compared to the neutral feedback condition. The diagnoses of the nonpsychotic patient-parents in this substudy were personality disorders, nonpsychotic depressive disorders, and anxiety disorders. Clinically, the schizophrenic and the nonpsychotic group both have a sustained, chronic illness or dysfunction, in contrast to the affective psychotic group with episodic illness. Thus, the tentative conclusion was drawn that the children of the chronically ill parents have been more routinely exposed to disruptive, anxiety-arousing experiences (Klein and Salzman 1984) .
Psychophysiological Measures. Prentky et al. (1981) extended an earlier report by Salzman and Klein (1978) concerning skin conductance responses (SCR) of the URCAFS children at risk. Both reports failed to replicate Mednick and Schulsinger's (1968) earlier finding of more rapid SCR recovery in the high-risk group. The Rochester findings on other autonomic characteristics replicated Mednick and Schulsinger's data for the 10-yearold .offspring of schizophrenics, compared to the offspring of nonschizophrenics, but this schizophrenic/nonschizophrenic difference was not confirmed in the 7-year-old Rochester group. Mednick and Schulsinger's data came from a somewhat older sample (mean age 15), so it is possible that developmental changes account for these differences. Special examination of the offspring of schizoaffective parents showed that their SCR data fell between the offspring of the schizophrenics and the nonschizophrenics.
Using Holzman's (1975) pendulum eye-tracking method, Salzman studied 107 URCAFS children at ages 7, 10, and 13, as well as 100 mothers and 89 fathers. He found no significant differences in the children's eye tracking as a function either of parental DSM-H1 diagnosis or of parental psychosis at key admission or time of research evaluation. Also, there were no significant differences in eye tracking between parents of different diagnostic groups.
School Functioning of Offspring.
A great many studies of the URCAFS data analyses have been conducted in which teacher and peer ratings of children have been compared with independently obtained parental and family variables. These school measures were obtained for each index child and all same-sexed classmates as controls within each classroom and permit study of all the URCAFS children of school age, including the great majority (78 percent) who do not qualify for a DSM-IH diagnosis. When the relationship between parental illness and children's school functioning is examined, what is most interesting is that the children of the schizophrenics do not form a special subset. Although these children do poorly in school, they are not the only group doing poorly. Indeed, focusing exclusively on any one diagnostic type appears relatively uninformative.
Categorizing the parental illness in dimensional terms is more illuminating. Assessment of an affective-nonaffective dimension and the course of illness as chronic or episodic in the index parent is highly correlated with child functioning. Children whose parents have affective and/or episodic illnesses are rated as performing much better than children whose parents have chronic or nonaffective illnesses. These two effects are independent and additive; together, they account for 19 percent of the variance in the overall teacher rating and 16 percent of the variance in the overall peer rating. Strikingly, the differences are not significant between the children whose parents have had a psychotic illness (including affective psychoses) versus a nonpsychotic illness (Wynne and Cole 1983) .
Intrafamilial Processes. Although the offspring have not yet reached the age of risk for major adult psychiatric illnesses, we have studied the relationship of family interaction variables to child functioning. Table  3 illustrates some of the data that have been obtained. First, in the domain of communication, both deviance and healthy communication measures of the mother in the Consensus Family Rorschach are significantly related to the children's school functioning. In the domain of affect, the mother's negative affect in the Family Rorschach and the father's positive affect in the Family Free Play procedure, for example, are significantly related to the children's school rating. A family structure variable, the amount and proportion of parent-child interaction initiated by the parents and the children in the Family Rorschach and by the father in the Family Free Play, is also significantly related to the children's school functioning. In the "balance" measure, relatively equal but age-related proportions of parent-initiated and child-initiated interaction predict to better functioning of the child than if either the child or the parents are dominant.
Using a stepwise multiple regression to select the most efficient combination of family variables, Wynne and Cole (1983) have shown that variables from each of the three domains of communication, affect, and family structure make independent, highly significant contributions to the prediction of teacher and peer ratings of the children. For both types of ratings, composite family measures explain 27 percent of the variance (p<.0001; see table 4). The percentage of variance explained is higher for the 10-year-old sample than for the 7-year-old sample, sugwhether parental-illness risk varigesting that the family influence has ables and family-interaction risk heightened during this 3-year variables each contribute separately period.
to prediction of the children's school An important question was function, or whether knowledge of either one is sufficient. Our hypothesis was that both are important. To test this, we used six variables for the teacher ratings and five for the peer ratings. For assessing parental psychopathology, we used chronic versus episodic course as one variable and affectivity versus nonaffectivity as the other variable, both previously shown to be predictive of child functioning. Among the family interaction variables in the domain of family structure, we used activity/ balance in the father-son interaction in the Free Play procedure. In the affective domain, we used the fatherto-son warmth measure from the Free Play and the mother's negative affect statements from the Consensus Rorschach; the latter measure was omitted for the peer ratings because it did not contribute additional variance to the peer-rating prediction. In the communication domain, we used the mother's healthy communication in the Consensus Rorschach.
When the parental and family sets of variables are combined in a stepwise multiple regression, adding the family interaction ratings to the parental psychopathology variables increases the explained variance (R 2 ) in the teacher ratings of the children from 19 to 34 percent (F = 7.42; d/ = 6/87, p < .0001). In the peer ratings, the explained variance is increased from 16 to 34 percent (F = 9.18; d/= 5/91, p<.0001). The increase in the explained variance for each set of ratings is significant at p < .01. Reversing the procedure increases the explained variance both in the teacher and the peer ratings from 27 to 34 percent. These increases are significant at p < .02 (Wynne and Cole 1983) . Thus, dimensionalized parental illness and family interaction variables each contribute significantly and independently to variance in ratings carried out separately in the school by teachers and peers of the index sons in these families.
Possible Protective Factors
Much of the preceding information can be interpreted as revealing the effects of both risk factors and protective factors. In the family area, direct interaction measures of parental healthy communication, expressions of positive affect, and the balance in interaction between parents and offspring all relate to healthier school functioning of offspring as rated by teachers and peers (Wynne et al. 1982a (Wynne et al. , 1982b Jones et al. 1984) . These family interaction variables are significant and independent from parental psychopathology.
Compared to chronic and nonaffective illness, episodic and affective parental illness can be regarded as evidence of relatively better mental health. Although no form of parental psychopathology can be regarded as having positive benefits for the offspring, the diverse array of parental disorders in this study permits the conclusion that episodic psychoses of the parent are associated with less preadolescent dysfunction of the offspring than are chronic psychoses and severe but nonpsychotic chronic parental disorders. With further followup we may find that the offspring dysfunction was merely delayed; the generally but not invariably later onset of bipolar disorders would be consistent with this supposition. The explanation could lie in a different genetic pattern and/or in a more favorable opportunity for healthy, corrective input from parents with episodic compared to chronic illness.
Recommendations

Followup of Existing Long-Term
Studies. At present, the first-generation risk research studies on schizophrenia have not been followed for the full developmental course from pregnancy and childhood through the adult age of risk. Attentional factors and other possible components of early vulnerability need to be examined more fully in their interactional relationship with the environment. We cannot recommend launching new long-term risk studies that would begin in pregnancy or childhood until the results have been carefully analyzed and compared across studies begun in the early years of the index offspring. Our experience has led us to favor age 10 if one wants to begin before the active changes of adolescent development and yet have the advantage of being able to obtain well-established measures of family, school, and cognitive functioning. For studies that are less concerned with the development of vulnerability and more concerned with precipitating factors surrounding clinical onset, relatively short-term studies beginning in middle and late adolescence are, of course, more economical and feasible.
Gene-Environment Interaction and Risk Research. Far more work needs to be done on gene-environment interaction in the mental disorders, and such work should include much more emphasis on environmental measures, especially in the family. Research on gene-environment interaction would do well to consider various experimental designs and their comparative power in resolving questions of interactional effects. Recent model building by Kendler and Eaves (1986) shows how research designs can be strengthened by considering the joint effects of genotype and environment. A particularly valuable approach is afforded by the Finnish Adoption Study of Schizophrenia (Tienari et al. 1985a (Tienari et al. , 1985b (Tienari et al. , 1987 , which seems to support the concept of interactional effects. An extension of this study in which a risk-research component will be added to the adoption design is an exciting prospect that is part of the plans for collaboration between our Rochester research group and Tienari's research group in Oulu, Finland. What is especially distinctive in the Finnish study is the availability of direct measures of family interaction using methods that have been found valuable in American family research.
Genetic Markers of Vulnerability.
Until DNA markers for schizophrenia become identified, it certainly appears to be desirable to use endophenotypic indices of vulnerability, such as evoked potential and attentional measures. The contribution of such vulnerability indices to understanding geneenvironment interaction can be clarified by obtaining in the same study environmental indices, such as measures of healthy communication and communication deviance in the family.
Study of Diverse Types of Family
Units. Current risk studies with family interaction measures have begun with intact, two-parent families. Not only is this design susceptible to Berkson's fallacy, as Mednick (1978) has pointed out, but the size of samples that can readily be generated is greatly reduced by this restriction. It is quite possible to conduct family interaction studies with whoever is living together, and then see empirically whether the type of family structure makes a difference.
Multiple Short Measures. Our experience strongly supports the concept of using multiple measures, each of which can be carried out quickly and inexpensively (e.g., in 5-15 minutes), versus single measures that may take an hour or more but tap only a narrow range of variables (Wynne et al. 1982a (Wynne et al. , 1982b Jones et al. 1984 ). This point is applicable to measures of family communication that can be looked at across tasks and situations, but it also applies to measures of social and occupational functioning and to measures of expressed emotion (EE) and affective style. In preliminary data analyses, we have been obtaining about 90 percent concordance between a 5-minute speech sample measure of EE and ratings of EE from the hourand-a-half Camberwell Family Interview.
A Broad Range of Parental Diagnoses. We included a broad range of parental diagnoses partly because of the shortcomings of hospital records when the study began. Even if improved diagnostic data were available before selection of the sample, it would seem desirable to include subjects who vary along underlying dimensions that are important in psychiatric disorders (e.g., cognitive functioning, affectivity, and chronicity). Our data, as well as those of others, give little support for the specificity of typological parental diagnoses in predicting offspring outcome. Dimensionalized assessment has seemed more fruitful.
Improved Study of Spouses. Assortative mating needs to be considered from the standpoint of both generic and parent-rearing variables. Recently developed schedules for better study of personality disorders will be an aid in the study of spouses, as well as the study of marital interaction.
Family History Studies. Risk research should be combined with pedigree studies in which careful assessment of the family history is pursued. A stumbling block has been the changes of diagnostic criteria over the years, making it especially difficult to give weight to diagnostic labels in past records. Further efforts are needed to carry out standardized followup interviews and to make rediagnoses from the details of narrative descriptions of symptoms in case records.
Study of Siblings.
Our initial underemphasis on the direct study of siblings was a feature that we certainly would change in the future. The payoff in the study of siblings outweighs the problems of additional cost. The variety of siblings and step-siblings would complicate data analysis, but not sufficiently to negate the need for more and better sibling data.
More Home Observations. Although there are problems in obtaining home observation data in a systematic manner, the need of family researchers to understand major features of the home environment makes it important to incorporate this type of observation.
Followup Study at Shorter Intervals. Together with greater use of shorter procedures, more frequent followup can give a better picture of the unfolding of developmental processes and may also reduce attrition of the sample. Obviously, careful planning is needed to discriminate those procedures to be obtained at every followup point versus those that are obtained less often. Frequent contacts, even by telephone, can reduce costs in tracking people down and can also reduce attrition. Because of the difficulties of maintaining continuity of funding in long-term research, it is essential that followup costs be minimal.
Strategies for Prevention.
It has always been our hope that more accurate identification of persons at risk could be applied in preventive measures. Our experience has left us increasingly dubious about the frequency with which individuals or families are willing to participate in prevention programs before they have themselves experienced distress for which they want help. Early intervention (after symptoms have been acknowledged) seems more practical and feasible. However, more studies with a variety of methods for providing prevention and early intervention programs are clearly needed. Education oriented to developmental processes is more scientifically sound and ethically acceptable than is therapeutic prevention of specific disease entities. In recent years, families of schizophrenics have participated more widely in family selfhelp support groups. Professional collaboration with such groups in efforts at family education-and when more specific help is requested, family consultation, not family therapy (Wynne et al. 1986 )-may provide an acceptable, feasible means of entry into early intervention programs for schizophrenia and related disorders.
